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(3) The Director may approve the use 
of a fluid seal if he determines that the 
following conditions are met: 

(i) The operator demonstrates that 
the seal will provide a level of protec-
tion comparable to a packer; 

(ii) The operator demonstrates that 
the staff is, and will remain, ade-
quately trained to operate and main-
tain the well and to identify and inter-
pret variations in parameters of con-
cern; 

(iii) The permit contains specific lim-
itations on variations in annular pres-
sure and loss of annular fluid; 

(iv) The design and construction of 
the well allows continuous monitoring 
of the annular pressure and mass bal-
ance of annular fluid; and 

(v) A secondary system is used to 
monitor the interface between the an-
nulus fluid and the injection fluid and 
the permit contains requirements for 
testing the system every three months 
and recording the results. 

§ 146.66 Logging, sampling, and testing 
prior to new well operation. 

(a) During the drilling and construc-
tion of a new Class I hazardous waste 
injection well, appropriate logs and 
tests shall be run to determine or 
verify the depth, thickness, porosity, 
permeability, and rock type of, and the 
salinity of any entrained fluids in, all 
relevant geologic units to assure con-
formance with performance standards 
in § 146.65, and to establish accurate 
baseline data against which future 
measurements may be compared. A de-
scriptive report interpreting results of 
such logs and tests shall be prepared by 
a knowledgeable log analyst and sub-
mitted to the Director. At a minimum, 
such logs and tests shall include: 

(1) Deviation checks during drilling 
on all holes constructed by drilling a 
pilot hole which are enlarged by ream-
ing or another method. Such checks 
shall be at sufficiently frequent inter-
vals to determine the location of the 
borehole and to assure that vertical 
avenues for fluid movement in the 
form of diverging holes are not created 
during drilling; and 

(2) Such other logs and tests as may 
be needed after taking into account the 
availability of similar data in the area 
of the drilling site, the construction 

plan, and the need for additional infor-
mation that may arise from time to 
time as the construction of the well 
progresses. At a minimum, the fol-
lowing logs shall be required in the fol-
lowing situations: 

(i) Upon installation of the surface 
casing: 

(A) Resistivity, spontaneous poten-
tial, and caliper logs before the casing 
is installed; and 

(B) A cement bond and variable den-
sity log, and a temperature log after 
the casing is set and cemented. 

(ii) Upon installation of the long 
string casing: 

(A) Resistivity, spontaneous poten-
tial, porosity, caliper, gamma ray, and 
fracture finder logs before the casing is 
installed; and 

(B) A cement bond and variable den-
sity log, and a temperature log after 
the casing is set and cemented. 

(iii) The Director may allow the use 
of an alternative to the above logs 
when an alternative will provide equiv-
alent or better information; and 

(3) A mechanical integrity test con-
sisting of: 

(i) A pressure test with liquid or gas; 
(ii) A radioactive tracer survey; 
(iii) A temperature or noise log; 
(iv) A casing inspection log, if re-

quired by the Director; and 
(v) Any other test required by the Di-

rector. 
(b) Whole cores or sidewall cores of 

the confining and injection zones and 
formation fluid samples from the injec-
tion zone shall be taken. The Director 
may accept cores from nearby wells if 
the owner or operator can demonstrate 
that core retrieval is not possible and 
that such cores are representative of 
conditions at the well. The Director 
may require the owner or operator to 
core other formations in the borehole. 

(c) The fluid temperature, pH, con-
ductivity, pressure and the static fluid 
level of the injection zone must be re-
corded. 

(d) At a minimum, the following in-
formation concerning the injection and 
confining zones shall be determined or 
calculated for Class I hazardous waste 
injection wells: 

(1) Fracture pressure; 
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(2) Other physical and chemical char-
acteristics of the injection and con-
fining zones; and 

(3) Physical and chemical character-
istics of the formation fluids in the in-
jection zone. 

(e) Upon completion, but prior to op-
eration, the owner or operator shall 
conduct the following tests to verify 
hydrogeologic characteristics of the in-
jection zone: 

(1) A pump test; or 
(2) Injectivity tests. 
(f) The Director shall have the oppor-

tunity to witness all logging and test-
ing by this subpart. The owner or oper-
ator shall submit a schedule of such ac-
tivities to the Director 30 days prior to 
conducting the first test. 

§ 146.67 Operating requirements. 

(a) Except during stimulation, the 
owner or operator shall assure that in-
jection pressure at the wellhead does 
not exceed a maximum which shall be 
calculated so as to assure that the 
pressure in the injection zone during 
injection does not initiate new frac-
tures or propagate existing fractures in 
the injection zone. The owner or oper-
ator shall assure that the injection 
pressure does not initiate fractures or 
propagate existing fractures in the con-
fining zone, nor cause the movement of 
injection or formation fluids into a 
USDW. 

(b) Injection between the outermost 
casing protecting USDWs and the well 
bore is prohibited. 

(c) The owner or operator shall main-
tain an annulus pressure that exceeds 
the operating injection pressure, unless 
the Director determines that such a re-
quirement might harm the integrity of 
the well. The fluid in the annulus shall 
be noncorrosive, or shall contain a cor-
rosion inhibitor. 

(d) The owner or operator shall main-
tain mechanical integrity of the injec-
tion well at all times. 

(e) Permit requirements for owners 
or operators of hazardous waste wells 
which inject wastes which have the po-
tential to react with the injection for-
mation to generate gases shall include: 

(1) Conditions limiting the tempera-
ture, pH or acidity of the injected 
waste; and 

(2) Procedures necessary to assure 
that pressure imbalances which might 
cause a backflow or blowout do not 
occur. 

(f) The owner or operator shall in-
stall and use continuous recording de-
vices to monitor: the injection pres-
sure; the flow rate, volume, and tem-
perature of injected fluids; and the 
pressure on the annulus between the 
tubing and the long string casing, and 
shall install and use: 

(1) Automatic alarm and automatic 
shut-off systems, designed to sound and 
shut-in the well when pressures and 
flow rates or other parameters ap-
proved by the Director exceed a range 
and/or gradient specified in the permit; 
or 

(2) Automatic alarms, designed to 
sound when the pressures and flow 
rates or other parameters approved by 
the Director exceed a rate and/or gra-
dient specified in the permit, in cases 
where the owner or operator certifies 
that a trained operator will be on-site 
at all times when the well is operating. 

(g) If an automatic alarm or shut-
down is triggered, the owner or oper-
ator shall immediately investigate and 
identify as expeditiously as possible 
the cause of the alarm or shutoff. If, 
upon such investigation, the well ap-
pears to be lacking mechanical integ-
rity, or if monitoring required under 
paragraph (f) of this section otherwise 
indicates that the well may be lacking 
mechanical integrity, the owner or op-
erator shall: 

(1) Cease injection of waste fluids un-
less authorized by the Director to con-
tinue or resume injection. 

(2) Take all necessary steps to deter-
mine the presence or absence of a leak; 
and 

(3) Notify the Director within 24 
hours after the alarm or shutdown. 

(h) If a loss of mechanical integrity is 
discovered pursuant to paragraph (g) of 
this section or during periodic mechan-
ical integrity testing, the owner or op-
erator shall: 

(1) Immediately cease injection of 
waste fluids; 

(2) Take all steps reasonably nec-
essary to determine whether there may 
have been a release of hazardous wastes 
or hazardous waste constituents into 
any unauthorized zone; 
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